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Lesson One 
Introduction 


I. Rationa le for Jeaming Algebra 11 

A. functions to describe relationships 

B. models to predict what will happen 

II. Equations 

A. creating systems of equations 

B. solving systems of equations 

C. types of equations 

1. linear 

2. quadratic 

3. polynomial 

4. rational 

5. exponential 

6. logarithmic 

III. Visual examples of the use of Algebra 11 
A. scatter plots 

R, tit lines 

C. intersection o f li nes 

IV. How to use this series 

A. watch the tapes 

B. stop the tape, rewind and review 

C. work problems 

f>. find similar problems in your text and w ork those 

V. Where do we go after Algebra II 

A. College Algebra—this may be called Senior Mathematics. Advanced 
Algebra or Pre-Calculus 

B. Option I is Calculus 

C. Option 11 is Statistics 

VI. A look at the Lessons 

A. brief description of each of the lessons, two through thirty 


11994 The Teaching Company. 


1 
















































Lesson Two 
Polynomial Arithmetic 


I. The meaning of a polynomial 

A- comparison with whole numbers 

B. the powers of x as place values 

C, coefficients as ' digits’" 

II, Adding and subtracting polynomials 

A. line up place values 

B. add or subtract coefficients 

C. checking using x = 10 
lit. Multiplying polynomials 

A. the meaning of multiplication—digit x digit and place value x place 
value 

B. monomial multiplication 

C \ multiplying polynomials using the same technique as used to multiply 
whole numbers 

II, checking multiplication using .v = 3 0 
E* the FOIL method 
IV* Multiplication patterns 
A* (* + 2)(x + 3) 

B* (x - 4) (x - I) 

C. (x + 5) (x • 2) 

D. (x+ 4} (x - 6) 

F.' ilk at constant tram and look at sign and coefficient of middle (linear) 
term in the answer 
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Lesson Three 
Factoring 


L Common monomial factor 

A. find the greatest common factor of coefficients 

B. find the lowest power of each variable that is present in each monomial 
of the polynomial 

1L Difference between two squares 

A* examine the product of fx ■ 4){x - 4) 

B- generalize the pattern 

C. always factor out the greatest common monomial factor first 

111* Difference and: sum of two cubes 

A. examine the multiplication leading to the difference of two cubes 
B- generalize the pattern 

C. examine the multiplication leading to the sum of two cubes 
I), generalize the pattern 

E. is the difference between two sixth power terms the difference between 
squares or the difference between cubes? 

IV. Quadratic trinomial 

A* examine multiplication patterns from l esson Two 
IT develop the four patterns for factoring a quadratic trinomial 

C. look at a quadratic trinomial whose lead coefficient is something other 
than one 

D. use of “intelligent” trial and error method to find the factors 

V. Factoring by grouping 

A. separate the monomials into two groups 

B. find the greatest common monomial factor for each group 

C. write the factored form as the product of two binomials 
E* factor the binomials, if possible 

VI. Strategy for factoring 

A. greatest common monomial factor 

B, if we have a binomial* use difference of two squares, difference of two 
cubes or sum of two cubes 

C if we have a trinomial* use the quadratic trinomial patterns 

D. if we have a tetranomial, {four terms), use grouping 

€1994 The Teaching Company. 3 


I 







Lesson Four 

Solving Linear Equations 


l- Rationale for solving equations 
A- revenue and expense model 
find the break-even point 
N- Solving x + a - b 

A. use inverse operation to remove the constant term 

B. cheek 

HI. Solving ax + b = c 

A' remove constant term 
Ik divide both sides by coefficient 
C check 

IV, Solving ax + h ex + d 

A. rtmve one ol the x terms so that there is only one x term 

B. now solve as in the previous method 

V. Solving ax + b + ux - v + cx + d 

A. combine like terms 

B. now solve as in the previous method 

VI. Solving equations with parentheses 

A, multiply through the parentheses 

B. now solve as in the previous method 
VII,Absolute value equations 

A. meaning of absolute value 

B. meaning of absolute value equation 

C. solution 

1. isolate absolute value term 

2. two possible solutions 

3. solve each of the two possible solutions and check both answers 
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Lesson Five 

Solving Linear inequalities 


I, Solving simple inequalities 

A- use the same steps as in solving an equation 
B. solution is an inequality 
H, Graphing solutions to inequalities 
A* use number tine 

B, closed circle if the solution includes 

C, open circle if the solution does not include “- 1 ' 

B. use a ray to show the direction of the inequality 

IIL Checking an inequality 

A* check a number that should work 

B. check a number outside the solution set. This should not work 

IV. A special step in solving inequalities 

A* demonstrate what happens to the relationship between two numbers if 
the numbers are multiplied by a negative 

B. it multiplying or dividing both sides of an inequality by a negative 
number you must change the direction of the inequality 

V. Compound inequalities 

A* an example of an OR problem 

1. solve each of the individual inequalities 

2. graph the solution as two rays 

B. an example of a BETWEEN problem 

L solve each side of the compound inequality 

2, write the solution as a between statement 

3, graph using a line segment 

VI. Absolute value inequalities 

A. the meaning of the absolute value inequality 

B. solving the "greater than" type—an OR solution 

C. solving the “less than" type—a BETWEEN solution 
\ II.An alternative method for solving inequalities 

A. solve the equation 

B. test points in the regions defined by the solution or solutions to the 
equation 

C. based on which points did and which points did not, write a solution 
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Lesson Six 

Correlation, Slope and Intercepts 


1. The meaning of correlation 

A* scatter plot of SAT scores vs. freshman GPA 

B. scatter piot of vertical jump vs. 40 yard dash times 

C. correlation is a measure of relation between two variables 

II. The used car data 

A. the scatter plot 

B. a fit line to average out the relationship between a car’s age and its 
value 

C. looking at points on the line 

III. Slope and v-intercept 

A. evaluating the depreciation of the used cars by using points on the fit 
line 

IT the depreciation is the slope of the line 
C. the slope is tire change in y for an increase of one unit in v 
IK the v -intercept is the value of the used car when new 
E. the linear equation in slope intercept form 

F* using the linear equation to predict the value of a used car that is a 
specific age 

IV. Other characteristics related to the line of an equation 

A. the \-intercept i si lie age when the car is worthless 

B. each point is a specific car 

C. the meaning of scatter plot points that are above the Sine 

1 >. t he mea n i ng o f sc a tt er p I ot po inis t hat a re bel o w the i i ne 

E, the meaning of points on the line below the X-axis (that is. the meaning 
of negative numbers) 

V. Non -I i nea r model 

A, the classic car 

B. perhaps the correct model is curved like a parabola 
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Lesson Seven 
The Equation of a Lfne 


I. The graph of a line 

A. the axes 

B. intersection 

II. Slope 

A. the meaning of slope as it relates to points on a line 
R. slope is the ratio of the change in y to the change in a 

C. solving for the slope of a line given two points on the tine—the 
arithmetic of the solution 

!>. parallel lines have the same slope 

E. perpendicular lines have slopes that are negative reciprocals of each 
other 

III. Finding the equation of a line if given two points on the line 

A. find the slope using the two points 

B. use the values for a and y from one of the points to solve for the y- 
intercept (b) 

C. write the equation 

D. check using the other point 

IV. Finding the equation of a line if given one point on the line and the equation 
of a parallel line 

A. get the parallel line's equation into slope intercept form 

B. the slope of the unknown line is the same as the parallel line 

C. use the slope and the coordinates of the given point to solve for the v- 
intercept 

D. write the equation 

E. check 

V. Finding the equation of a line if given one point on the line and the equation 
of a perpendicular line 

A. get the perpendicular line’s equation in slope intercept form 

B. the slope of the unknown line is the negative reciprocal of the 
perpendicular line 

C* use the slope and the coordinates of the given point to solve for the r- 
intercept 

D. write the equation 
L check 

VI. Summary 
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Lesson Eight 

Graphing Linear Equations 


L Plotting points 

A* using ordered pairs to plot points 
B. finding points using the grid of a graph 

N. Using a roster of points 

A. given an equation, wile the equation in slope intercept form 

B. select various values of x for the roster 

t. substitute each value of a into the equation and solve for the 
corresponding value of x 

D, li st ordered pai rs of x,y i n the roste r 

E, plot points from the roster 

F, check that points line up 
G* draw (he line 


UK Graphing a line using the intercepts 
A* gel (he equation in + by = c form 

B. substitute zero for x and gel the y-intercept 

C, plot the y-intercept 

E. substitute zero for y and get the a- intercept 

F. p I ot the X - i n terce pt 

G. connect the two intercepts with a line 


IV. Graphing using the slope intercept form 

A. write the equation in slope intercept form 

B. plot the v-intercept 

C* starting at they-intercept, move one to the right and use the slope to 
plot the change in y 

I). continue to use the slope to plot more points 
E. connect the points with a line 

V, Graphing using the point slope form 

A . -= m(.v - *|) U th* point slope form, where a- | and y 1 are ■ 

y coordinates of a point on the line 

B, plot the point ami 

c use the slope to plot other points on the line 
D, connect the points with a line 
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Lesson Nine 

Graphs of Linear Inequalities 


h Write the inequality in proper form 
A. so I ve the i nequality for y 
IK the inequality is in slope intercept form 
II. Sketch the line 

A, using the slope intercept form, sketch the line of the equation y ~ mx + 
h (the line should be lightly sketched in) 

B, if the inequality does not contain equals (it is a strictly less than or 
strictly greater than situation), sketch the line as a dashed line 

C if the inequality does contain equals, sketch the line as a solid line 
UK Shading the inequality 

die inequality in slope intercept form contains less than (either less 
than or equal to, or strictly less than} shade the region below the line 

B, if the inequality in slope intercept form contains greater than, shade 
above the line 

IV. Checking 

A. select a point that is in the shaded region 

B. repla ce the v and r in the origi nal tnequa lily with the coordin ates of the 
selected! point—the inequality should work for these values 

C. select a point that is outside the shaded region 

1>. replace the x and y in the original inequality with the coordinates of the 
selected point—the inequality should not work for these values 

V- The special case of an inequality involving only x 
A, sketch the vertical line of the equation x c 
II. use dashes or a solid line as before 
C* shade to the right if the inequality contains greater than 
I), shade to the left il the inequality contains less than 
\ I. The special case ot an inequality involving only v 
A. sketch the horizontal line of the equation y c 
B + use dashes or a sol id line as be fore 
C, shade above the line if the inequality contains greater than 
IK shade below the 1 i ne i f the tnequa I i ty contai ns less t ha n 
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Lesson Ten 

Solving Systems of Two Linear Equations 


i. Rational for solving systems of linear equations 

A. look at a graph of a system picturing the supply and demand for food 
IL the intersection point is the solution to the system 

II. Solving by graphing 

A. write the two equations in slope intercept form 

B, graph the equations 

C rind the coordinates of the intersection point 

!), check the values of * and y in both original equations 

III. Problems with using the graphing method 
A* equations may be difficult to graph 

B. the intersection points may involve fractions which would be difficult 
to evaluate on graph paper 

IV. Solving by substitution 

A. get one of the equations to show * as a function of y or y as a function 
of* 

ft. if v is a function of*, substitute that function fory in the second 
equation 

C. you now have one equation with one variable 
I). solve the equation for the one variable 

E, substitute the solution to solve for the second variable 

F. check both original equations 


VI 


Practice problem 

A. solve the system using graphing 

ft, solve the system using substitution 

C. check your answers with the answers on the tape 

Problem with substitution 

A. you may be forced to use fractional coefficients which can make 
solution “messy” 


VIL Solving by the use of addition 

4 uet the two equations into a* + by = c form 
a if one of the variables has coefficients that arc the same 

opposite signs, add the two equations 

C you are left with one equation 

U. solve as you did in the substitution method 


number with 
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Lesson Eleven 

Solving Systems of Two Linear 
Equations Using Elimination 


I. Problem with solving using addition 

A. you do not always have coefficients that are additive opposites 

II. Solution where only one equation needs to be multiplied 

A. multiply one equation so that one variable has a coefficient that is the 
additive opposite of the coefficient of that variable in the second 
equation 

B. add the new equation (after multiplication} to the second equation 

C. solve as was done in the addition method 
ft. check in both original equations 

III. Multiplying both equations, without a sign change 

A. find a variable whose coefficients have opposite signs 

B. multiply both equations so that the selected variable has coefficients 
that are additive opposites 

C. add t he two new equation s to e I i mi nate tke se I ected vari ah I e 

D. solve 

E. check in both original equations 

IV 7 . Multiplying both equations with a sign change 

A. select a variable to be eliminated 

B. multiply both equations so that the coefficients of the selected variable 
are additive opposites 

C add the two new equations to eliminate the selected variable 

D. solve 

E. check in both original equations 
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Lesson Twelve 

Solving Systems of Three Linear Equations And 
Systems of Linear Inequalities 

I* Solving three equations with tluee variables 

A. select a variable to eliminate 

select one pairing of equations from the three equations 

C* multiply the two equations so that the coefficients of the selected 
variable are additive opposites 

!>♦ add the two new equations to eliminate the selected variable 

E. select a second pairing of equations from the original three equations 

F. eliminate the selected variable by multiplying and addition 

G. you now have two equations with two variables 

H* solve for the two variables using the elimination method 
L substitute the values for the Iwo variables into one of the original 
equations and solve for the third variable 
J. check in the remaining two original equations 

If. Solving systems of linear inequalities 

A. using the method for graphing linear inequalities, sketch and shade the 
graph for one of the inequalities 

B* using a different color or method of shading, sketch and shade the 
second inequality 

C. continue to sketch and shade the remaining inequalities, using a 
dliferent color or method of shading for each inequality 
I>. the region that contains all the different types or colors of shading 
contains all the points that satisfy all the inequalities 

E, this region is the solution to the system of inequalities 

F. identify the coordinates of die intersection points where the lines cross 
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Lesson Thirteen 
Functions 


I. The definition of function 

A. a relation w here each item of input is related to only one item of output 
R. definition and examples of domain 

C. definition and examples of range 

I). using "potato” diagrams 

E. examp I es of funct ions and non-functions 

II. Methods of de fining a function 
A* diagram 

B. ordered pairs 

C. rule 
I), graph 

III. The inverse 

A* a diagram demonstrating the meaning of the inverse 
B- finding the inverse by solving for jt 

C. finding the inverse of a linear function 
D* checking the inverse 

E. finding the inverse of a quadratic function 

F, defining the domain of the inverse 
G- checking the inverse 

H. finding the inverse of the reciprocal function 

I. defining the domain of the inverse 

J. checking the inverse 

K* finding the inverse of a rational function 
L. checking the inverse 

IV. Types of functions 
A- linear 

B, quadratic 
C reciprocal 

D. square root 

E. cube root 
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Lesson Fourteen 
Quadratic Functions 


I- The quadratic function 

A. general form 

B. specific examples 

II. Graphing the quadratic function y = 

A. creating a roster of points 

B- rost e rs for dtfTe rc nt c^efficients 

C. the parabola 

!>, changes in the graph related to different coefficients 
E, the graph if the coefficient of the squared term is negative 

III. Graphing y ~ an^ + c 

A. the parabola if the lead coefficient is one and the constant changes 
If the parabola if the lead coefficient is negative 

IV. The graph of the general quadratic function 

A. creating a roster of points 

B. the vertex of the parabola 

C. finding the turning point at (h,k) 

I) finding the x value of the turning point using the coefficients a and b 
K. finding the Y value of the turning point 

F. plot the vertex 

G, pio11he y -\ntercept at (0,c) 

H* plot tlie point symmetric to the v-itttercept 
L sketch the parabola 

V. Sketching quadratic inequalities 

A. sketch the parabola for the equation (draw sketch lightly) 

B. if the inequality contains "equals”, darken m the parabola 

C if the inequality does not eontain "equals” use dashes lor the para 
i>. if the inequality contains "less than”, shade below the parabola 
E. if the inequality contains "greater than', shade a ove re p 
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Lesson Fifteen 
Solving Quadratic Equations 


I. Solving = c 

A, divide both sides of the equation by the number a 
B* take the square root of both sides of the equation 
C, there are two answers—one positive, the other negative 

II. Solving by factoring 

A. get the equation in the form of a quadratic equal to zero 
B* use factoring methods to completely factor the quadratic 
C set each factor equal to zero 
I). solve 

E* check both solutions in the original equation 

III. Problem with the factoring method 

A* there are many quadratics that cannot be factored 
IV* Solving by completing the square 

A. write the equation in the form irr^ + bur — c 

B. examine how the left side of the equation could be part of a perfect 
square trinomial 

C divide by two 

IT square the number obtained 

E. add this number (after squaring) to both sides of the equation 

F. write the left side of the equation as the square of a binomial 

G. take the square root of both sides of the equation (remember that there 
are two answers to the square root of a number, one positive and the 
other negative) 

H. solve tor a (the solutions may contain a square root) 

V* Completing the square if b is an odd number 

A. follow the same steps but note that b divided by two is a fraction with 
two in the denominator 

B, the square of this number will have four in its denominator 
VI- Completing the square if the lead coefficient is not equal to one 

A* isolate the linear and quadratic terms us was done previously 
B* divide both sides of the equation by the lead coefficient 
C continue the solution as was previously done 
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Lesson Sixteen 
The Quadratic Formula 


1. The quadratic formula 

A. start with the general quadratic equation 

B. solve for x by completing the square 

G. the result is the general solution tor all quadratics, called the quadratic 
formula 

1L The discriminant 

A* b'- - 4ac is the discriminant since it is inside a square root symbol 

B. it the discriminant is positive, there are two real roots (root is another 
name for answer or solution) 

C, if the discriminant is zero, there is only one real root 
1>. if the discriminant is negative, there are no real roots 

III, Steps in solving the quadratic 

A. get the equation in standard form 

B. define the values of a, b and c 

C. find the discriminant (if negative, there are no real roots) 

D. sol ve fo r a us i ng t he quad rat i c formula 

E. check 

IV, Examples of solutions using the quadratic formula 

A, equation with two real roots 

B, equation with one real root 

C. equation with no real roots 

D. equation with two fractional roots 

V, Using the quadratic formula to sketch parabolas 

A. find and plot the vertex 

B. find and plot the Y-intercept 

C. find and plot the point symmetric to the Y-intercept 

D. use the quadratic formula to find the X-intercepts 

E. plot the X-intercepts 

F. sketch the parabola 
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Lesson Seventeen 
Imaginary Numbers 


I. Introduction to i 

A. the need for a symbol for the square root of a negative—the negative 
discriminant 

B. i is defined as the square root of negative one 

C. the square if i Is negative une 

D. the square root of negative four is 2i 

E. the use of the square root of negative one—electricity 

F. using i to write solutions to quadratic equations where the discriminant 
is negative 

IE Arithmetic of complex numbers 

A* a complex number is of the form a + bi 

B. examples of complex numbers 

C. demonstrating that a real number and an imaginary number are each 
examples of a complex number 

D. adding complex numbers by adding the real parts and then adding the 
imaginary parts 

E. using a similar technique to subtract complex numbers 

F. mill ti ply i ng a n i magi n ary n u mbe r by a n i magi nary numbe r 

G. multiplying a complex number by a complex number 

H. multiplying a number by its conjugate (the conjugate of a + bi is a - bi) 
L using the conjugate to make a complex denominator a real number 

J. multiplying the numerator and denominator of a ratio of complex 
numbers by the conjugate of the denominator to solve a division 
problem 

III. The complex plane 

A. The X-axis is for the real part of a complex number (a) 

B. the Y-axis is for the coefficient of the imaginary part of a complex 
number (b) 

C. plotting points that represent complex numbers 

IV. Solving quadratics with negative discriminants 

A. solving for x 

B. checking using complex arithmetic 

C. if a + bi checks as the solution to a quadratic then its conjugate, a - bi, 
is also a solution (the conjugate need not be checked) 

V. Complex cube roots of real numbers 
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Lesson Eighteen 

Quadratic and Rational Inequalities 


I. Quad rat i c i n equa l i Lie s gTeate r t ha n zero 

A, factor the quadratic 

B, if the product of the factors is positive then both factors are positive or 
both factors are negative 

C, solve the two systems of inequalities 

1. if a solution has two inequalities that are bolh in the same direction 
then the simple way to write the solution is the inequality that is 
further in that direction (example x > 2 and x > 5 can be written 
more simply as x > 5) 

2. check the sol ut ion by subsl i I ut i ng va I ues t h a I s ho u I d wo rk a n d 
those that should not work into the original inequality 

II. Quadra tic inequal ities less t h an zero 

A. factor the quadratic 

P. if the product of the factors is negative then one factor must be 
positive and ihe other must be negative 

B. solve Lhe two systems of inequalities 

L check using numbers that should work and numbers that should 
not work in the original inequality 

HI. Rational inequalities 

A. if "'equals” is included in the inequality, the numerator can be zero but 
the denominator cannot be zero 

B. jf the i nequa 1 ity contains "greater thanthe numerator and 
denominator must both be positive or both be negative 

C. if (lie inequality contains 'less than”, the numerator and denominator 
must have opposite signs 

D. solve the two systems of inequalities 

E. check 

IV, Alternative method of solution 

A. write the inequality as ail equation equal to zero 

B. solve the equation by setting factors I for quadratic) or numerator and 
denominator (lor rational) equal to zero 

C solutions represent endpoints of regions on the number line 

D, test one number from within each region defined by the endpoints (do 
not use the endpoints values) in the original inequality 

E, if the test point w orks, that region is part of the solution 

F, if the test point does not work, that region is not part of the solution 


IK 
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Lesson Nineteen 
Polynomial Division 


I. Dividing a polynomial by a binomial 

A* use the long di vision method from arithmetic 

B. check the answer to the division problem by substituting ten tor x 

II. Develop the syntheric division method 

A, when dividing by x - a, use the number a for synthetic division 

IS. write down all coefficients of the polynomial to be div ided 

C. bring down the first coefficient 

D. multiply this number by the divisor (a) and subtract the product from 
the next coefficient 

E* continue this process 

F* the bottom line contains the coefficients of the answer polynomial with 
the last number being the remainder 

write the answer as a polynomial with the remainder written as a 
fraction; the remainder number in the numerator and a - a in the 
denominator 

H, if the polynomial to be divided has missing places (e,g. Zv^ 4 a +3 is 
missing m .v- term) be sure to write a zero for the coefficient's) of the 
missing term(s) 

III. Finding a factor of a polynomial 

A, if the remainder is zero then a - a is a factor of the polynomial 

IV. Dividing by bx - a when b is other than one 

A, divide bA - a by b 

B, divide the polynomial to be divided by b 

C, synthetically divide the new polynomial by the number a. b 

P. write the remainder without a fraction in the denominator 


1 I yo4 Fhc reaching Company. 



Lesson Twenty 
Zeroes of a Polynomial 


I. Rationale for solving for the zeroes of a function 

A. to sketch a funct ion it is helpful to have the X-intercepts since the X- 
intercepts are when y is zero, the zeroes of a polynomial are the X- 
intercepts 

II. Factor Theorem 

A. if* - a is a lactor of a polynomial then x - a is a zero of the function. 
This is demonstrated using our knowledge of multiplying polynomials 
and solving a factored equation equal to zero 

III. Rational zeroes of a polynomial 

A. if x - a. x - b and a - c are the factors of a polynomial then a limes b 
times e must equal the constant term of the polynomial 

B. if dr - a, ex - b and fv - c are the factors of a polynomial then d times e 
limes f must equal the value of the lead coefficient of the polynomial 

C. if a zero of a polynomial is rational, its numerator must be a factor of 
the constant term of the polynomial and its denominator must be a 
factor of the lead coefficient 

D. if the lead coefficient of a polynomial is 5 and its constant term is 6. 
then the only rational zeros are I, 2. 3, 6, 1/5, 2/5, 3/5, 6/5 and their 
negatives 

IV. Solving for the zeroes of a polynomial 

A. list all possible rational zeroes 

B. use synthetic division to test possible rational solutions 

C. once you have used synthetic division to reduce the remaining 
polynomial to a quadratic, use the quadratic formula to solve for the 
remaining two zeroes which may be irrational or complex 

P. check 

E- if you are asked to find the factors of a polynomial, use the zeroes to 
write the factors (if-3/4 is a zero then 4x + 3 is a factor) 

V. The X- in tercepts of a pol y nonii a 1 

A. the zeroes of a polynomial are the X-intercepts 

B* once the zeroes are found, they can be plotted to help in the sketch ot 
the polynomial function 
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Lesson Twenty-One 
Sketching Polynomials 


L Intercepts 

A. V-intercept—constant term 

B, plot V-intercept 

C. X-intercepts —zeros o f t he polynomial 

D, pint X-inlerecpl 
II, End behavior 

A. what happens to the function as x becomes a very large positive 
number or a very large negative number 


DEGREE LEAD COEFFICIENT LEFT SIDE 
even * up 

even - down 

odd + down 

odd - up 


RIGHT SIDE 
up 

down 

up 

down 


B. sketch in end behavior 

11, Turning points 

A. the maximum number of turning points is alw ays one less than the 
degree 

B. if the number of turning points is less than the maximum it MUST be 
an even number less than the maximum (e.g. if the degree is 5, the 
polynomial can have four, two or no turning points 

C« given Y-intercept, X-intercepts and end behavior; determine the 
number of turning points 

D. sketch the curv e 

IV, Zeroes that repeat 

A* multiplicity—a zero that occurs more than once (e.g. the zeroes of y - 
l Ox 2 + 25x are 0, 5 and 5; thus, 5 has a inul tipi icily of two 

B. examine the sketch of this function and note that at x = 5 there is a zero 
and a turning point 

V. Imaginary zeros 

A. w hat happens il the function has two imaginary or complex zeroes? 

B. imaginary and complex numbers are not found on the X-axis 

C. only real zeroes are X-intercepts 
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Lesson Twenty-Two 
Sketching Rational Functions 


I- Intercepts 

A. Y-intercept occurs when x is zero 

B* Xdntercepts are values of x that make the numerator of the function 
zero while the denominator is not zero 

C, plot intercepts 

II. Vertical asymptotes 

A. values of x that make the denominator zero are not in the domain of the 
function 

B. examine values of x dose to those values that cannot be in the domain 

C. dmw vertieai asymptote as a dashed line 

III. Horizontal asymptotes 

A, examine end behavior in three situations 

B* numerator’s degree > denominator’s degree—function goes to positive 
or negative infinity 

C. numerator's degree = denominator’s degree—function has a horizontal 
asymptote given by r - ratio of lead coefficients 

I), numerator’s degree < denominator’s degree—function has a horizontal 
asymptote that is the X-axis 

E. sketch asymptote as a dashed horizontal line or show infinite end 
behavior 

IV. Sketching the graph 

A, use intercepts, vertical asymptotes and horizontal asymptotes or infinite 
end behavior to sketch the function 

II, if this information is insufficient, find values of the function for 
selected values of v and plot these points 

V. Holes 

A. examine a rational function where the numerator and denominator have 
a common factor 

B. examine this function for values of a close to the value that makes the 
common factor equal to zero 

C there is a missing point at the value of a that causes the common factor 
to be zero 
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Lesson Twenty-Three 
Square Roots and Cube Roots 

I. Square root equations 

A. square both sides and solve 

B. check all solutions in the original equation 

C. it is likely in a square root equation to have solutions that do not work 
in the original equation 

I). always isolate the square root before squaring both sides 

II. Graphing square root functions 

A. examine y = square root of x. Notice the end point 

B. Y-intercept 

C. X-iniercepts—set function equal to zero and solve 

|>. end point—value of x that causes term inside the square root to equal 
zero 

E. plot intercepts and end point 

F. plot additional points if you are unsure of the shape of the graph 

G. sketch graph 

fL an example whose graph is a semicircle 

III. Cube root equations 

A. cube both sides of the equation 

B. solve 

C. check 

I), always isolate the cube root before cubing both sides of the equation 

IV. Sketching cube root functions 

A. examine the graph of y - cube root of x. Notice the point where the 
curvature changes 

H. Y-intercept 

C. X-mtercepis 

D. zero point—the point where the curvature changes; this is the value of 
a - that causes the term inside the cube root to be zero 

E. sketch the graph 
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Lesson Twenty-Four 
Exponential Functions 


I. Importance of exponential functions 

A. national debt 

B. population growth 

C. learning curve 

II. Operations with exponents 

A. rule of multiplication: if the bases are the same, keep the base and add 
the exponents 

B. rule of division: if the bases are the same, keep the base and subtract 
the exponents 

C. rule of raising a power to a power: keep the base and multiply the 
powers 

I), any base to the zero power is one 

E. a negative exponent represents the reciprocal 

[II. Sketching a exponential function 

A. create a roster of points for y = 2 X 
R, sketch the graph 

C. note that y cannot be zero or negative 
1). show that v = 2~- T is the same as y = 1/2* 

E. create a roster of pot nts for this function 

F. sketch the function 

G. compare sketch to the first sketch 

H. create a roster for y = 3( l /2> l 

I. sketch the graph 

J. relate this graph to half life 

IV, Solving exponential equations 

A. write the equation so that each side uses the same base (e.g. 3* = 8i 
can be rewritten as 3 X = 3^) 

B. if the two bases are the same, set the exponential terms equal and solve 
this equation 

C. check 

I>. remember that a fraction such as 1/27 can be written as 3 to the 
negative third power 

E. in some cases a calculator may be needed to check the original 
equation 
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Lesson Twenty-Five 
Logarithmic Functions 


I. Inverses 

A. examine inverse operations 

B* develop the idea that the logarithmic function is the inverse of the 
exponential function 

C, any logarithmic equation can be written as an exponential equation 

D* solve simple logarithmic equations by converting the equation to its 
exponential form (the variable may be the base, the number or the 
logarithm) 

II. Logarithmic notat ton 

A, logb means the logarithm using the number b as a base 

B. log indicates the logarithm base ten 

III. Operations with logarithms 

A. all rules are based on our knowledge of exponents 

B. the logarithm of the product is the sum of the logarithms 

C. the logarithm of the quotient is the difference of the logarithms 

D. the logarithm of a number raised to a power is the power multiplied by 
the logarithm of the number 

IV. Solving logarithmic equations 

A. use the rules of operating with logarithms to simplify the equation so 
that it has only one logarithm in it 

B. convert the logarithmic equation to an exponential equation 

C. solve the exponential equation 

D. check all solutions in the original logarithmic equation 

E. to find the log^a on a calculator compute log a divided by log a 

V. Sketching logarithmic functions 

A. to sketch y = \og 2 x convert the equation to x = 2 V 

B. create a roster of points by selecti ng values of y and solving the 
exponential form for x 

C plot points 

D. notice that the (unction is asymptotic to the Y-axis (you cannot take the 
log of zero or of a negative number) 
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Lesson Twenty-Six 
Matrices and Determinants 


I, Introduction to matrices 

A. rectangular array: an example 

B. demonstrate rows and columns 

C* define the meaning of the order of a matrix 

II, Adding and subtracting matrices 

A* adding a 2 by 3 to a 2 by 3 matrix 

B. subtracting a 4 by 2 from a 4 by 2 matrix 

C, repeated addition of matrices 

IK using scalar multiplication to simplify repeated addition 

III, Multiplying matrices 

A, multiplying the first row of the first matrix by the first column of the 
second matrix to obtain the element in the first row, first column 
location in the answer matrix 

B, completing the matrix multiplication 

C, developing the idea that to multiply two matrices, the number of 
columns in the first matrix must be the same as the number of rows in 
the second matrix 

D, t!ie number of rows in the answer will equal the number of rows in the 
first matrix and the number of columns in the answ er will equal the 
number of columns in the second matrix 

E, multiplying square matrices 

F, demonstrating that multiplication of matrices is not commutative 

IV, Determinants 

A* finding the determinant of a 2 by 2 matrix 

II, a method to compute the determinant of a 3 by 3 matrix 

V, The inverse of a matrix 

A. define the method to find the inverse of a specific 2 by 2 matrix 

B. generalize the method for finding the inverse of a 2 by 2 matrix 

C. multiply a matrix by its inverse 
I), discuss the identity matrix 

E, the inverse will be used in the next lesson to solve systems of equations 
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Lesson Twenty-Seven 

Solving Systems Of Equations Using Matrices 

l. Solving using the inverse 

A. write a system of two equations 

B. write the same system as a matrix equation the matrix oi the 
coefficients multiplied by die column matrix containing X and Y is set 
equal to a column matrix containing the numbers on the right side ot 
the equals symbol in the original equations 

C. multiply both sides of the matrix equation by the inverse of the 
coefficient matrix 

D. find the inverse of the coefficient matrix 

E. the inverse times the coefficient matrix times the X Y column matrix 
equals the X Y matrix 

F* X equals the number in the first row, first column of the matrix on the 
right side of the equation 

G, Y equals the number in the second row r , first column of the matrix on 
the right side of the equation 

EL Solving using determinants 

A. given a system of two equations w ith two variables, find the 
determinant of the coefficient matrix {this number is D) 

B. replace the first column oi the coefficient matrix with the numbers to 
the right of the equals sign in the respective equations 

C. find the determinant of this matrix 

l>. X equals the quotient of this determinant divided by D 

E. replace t he second co Iumn of the coefile lent matrix w i th the numbers 
to the right of the equals sign in the respective equations 

F, find the determinant of this matrix 

G. Y equals the quotient of this determinant divided by D 

H, this method is called Cramer’s Rule 

[ ' * sys,em of tl ' rt:e equations with three variables using Cramer’s 


c ,yg 4 The Teaching Company. 


27 



Lesson Twenty-Eight 
Recursive Functions 


I. Introduction to recursive functions 

A* an example of a recursive function 

B. the domain is the whole or counting numbers 

C* tiie hrst term is and a rule for finding succeeding terms h 
provided 

\h make a roster ot points for a sequence of values for u (the domain 
variable) 

II. Recursive functions that are linear 

A* create a roster ol points for the given recursive function 

B. compute the difference between each term and the next term 

C. if all the differences are the same* the function is linear 

D. grapli the points and notice how they line up 

E. select two points from the roster 

F. find the slope by dividing the difference in y by the difference in x 
G* use the slope and the X and Y from one point to solve for the V- 

intereept 

H. write the linear function as a function of n 

I. check using another point from the roster 


HI. Recursive functions that are quadratic 

A. create a roster of points for the given recursive I unction 

B. plot the points and note that the points do not line up 

C. examine the differences between values of the function; they are not 

the same . 

D. compute the second differences, which is found by computing 
difference between succeeding differences 

E . the second difterences ere ell the same; this indicates a quadratic 

function 2 


1. 

2 . 

3 , 

4, 

5. 

6 . 

1 * 


Ihe quadratic function in n is written a n «" A + bn + c 
S dcc< three points from the roster end substitute die values lor 

you now have three equations with three variables- a, b end c 


2K 


FI 994 The Teadiiag Company 


Lesson Twenty-Nine 
Sequences and Series 


E< Summation notation 

A, introduce the use of S (sigma) 
Eh work a summation problem 


II. Arithmetic sequences 

A. definition and examples of the arithmetic sequencer sequence of 
numbers with a common difference 

B. define “a 1 ” as the first term of the sequence 
C\ define “an" as the nth term of the sequence 

D. define “d” as the common difference 

E. write how each succeeding term would be computed 

F* generalize to show that the nth term would be the first icon plus (n - 1) 
times d 

G + write the formula for the nth term 
H. use the formula to solve a problem 

III. Arithmetic series 

A, a series is the sum of the terms of a sequence 

B, demonstrate by pairing terms of an arithmetic sequence that the sum of 
n terms is found using (n/2) ( a| +■ a n J 

C, use this method to find the sum of a given arithmetic sequence 


i v. ueomeirie sequences 

A. definition and examples of the geometric sequence—a sequence of 
numbers with a common multiplier or ratio 

B. verify that a n - a \ (r n_ *) for a geometric sequence 

C. use this formula to find the 11 th term of a given geometric sequence 
V* Geometric series 

A. derive the formula tor the sum of a geometric sequence 

B. if the common ratio has an absolute value between zero and one. and 

lm a " infini,e number of terms, the sum can be 
tound using the formula a 1 / (I - r) 

c. use the formula to find the sum of a given infinite geometric sequence 
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Lesson Thirty 

Introduction To Trigonometry 


The rationale for trigonometry 

A ■ * he use s imi lar ri ght triangles to measure d i sta rices 

B. the names for the three sides of a right triangle—opposite, adjacent and 
hypotenuse 

H. Trigonometric ratios 

A. using the half-chord of a circle of unit radius, define the ratio of the 
opposite side to the hypotenuse 

B. due to an error in translation from Arabic to Latin, this ratio is called 
the sine 

t\ demonstrate [hat the since of the complementary angle is the adjacent 
over the hypotenuse for the first angle 

D. the ratio of the adjacent to hypotenuse is called the cosine 

F. using the tangent to a unit circle, define the ratio of the opposite side to 
the adjacent 

G. the ratio of opposite to adjacent is called the tangent 


III, Trigonometric functions for various angles 

A. examine what happens to the sides of a right triangle as you change the 
angle 

B. use these trends to find the sine, cosine and tangents of zero degrees 
and ninety degrees 

C. use the calculator to find the sine, cosine and tangent for various angles 

IV Solving problems using trigonometry 

for the same problem find the hypotem.se usmg sue 
Cor the .me P"* 1 '” “ »Thed< th.t the three .Me. 

Check by using the Pythagorean Iheorem 

form a right triangle 


B. 

C* 

I). 

E. 

F. 
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